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ARTICLE INFO ABSTRACT

Purpose: Newly enacted policies at the state and federal level in the United States require acute care hospitals to
Keywords: engage in sepsis quality improvement. However, responding to these policies requires considerable resources
SHED?E] i and may disproportionately burden safety-net hospitals. To better understand this issue, we analyzed the rela-
Dies?mig:slcy tionship between hospital safety-net status and performance on Medicare's SEP-1 quality measure.

Materials and methods: We linked multiple publicly-available datasets with information on SEP-1 performance,
structural hospital characteristics, hospital financial case mix, and health system affiliation. We analyzed the re-
lationship between hospital safety-net status and SEP-1 performance, as well as whether hospital characteristics
moderated that relationship.

Results: We analyzed data from 2827 hospitals, defining safety-net hospitals using financial case mix data. The
703 safety-net hospitals performed worse on Medicare's SEP-1 quality measure (adjusted difference 2.3% com-
pliance, 95% CI —4.0%-—0.6%). This association was most evident in hospitals not affiliated with health
systems, in which the difference between safety-net and non-safety-net hospitals was 6.8% compliance (95% CI
—10.4%-—3.3%).

Conclusions: Existing sepsis policies may harm safety-net hospitals and widen health disparities. Our findings
suggest that strategies to promote collaboration among hospitals may be an avenue for sepsis performance im-

provement in safety-net hospitals.

© 2019 Elsevier Inc. All rights reserved.

1. Introduction

Sepsis affects over 1.5 million Americans annually and is the most
common cause of mortality in hospitalized patients [1,2]. It is also the
most costly hospital diagnosis, accounting for over $20 billion in annual
health spending in the United States [3]. Early sepsis recognition
followed by prompt treatment with antibiotics and hemodynamic re-
suscitation saves lives [4,5]. However, despite widespread dissemina-
tion of treatment guidelines and traditional approaches to quality
improvement, many patients do not receive optimal care in the critical
initial phases of sepsis, resulting in potentially preventable morbidity
and mortality [6].

Although sepsis is a long-standing clinical problem, only recently has
it garnered attention from US policy makers, motivated by some high-
profile deaths and a recognition that while early treatment can save
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lives, existing implementation efforts have failed to close the quality
gap. At the state level, the most prominent policy is New York State's
sepsis regulations, which require hospitals to develop and implement
evidence-based protocols for sepsis recognition and treatment, and to
report their compliance to the state [7]. Although these regulations gen-
erated considerable controversy regarding the value of mandating
specific-evidence-based practices, early data suggest that sepsis mortal-
ity is falling in the wake of the policy's enactment [5,8].

At the federal level, the Centers for Medicare and Medicaid Services
(CMS) implemented a national sepsis quality measurement program in
October 2015. The severe sepsis and septic shock early management
bundle, known as SEP-1, requires hospitals to collect and report data
on adherence to a multicomponent measure for eligible patients with
sepsis [9]. To comply with SEP-1, hospitals must perform multiple
tasks within varying time frames. Initial data suggest that compliance
with this measure is generally poor—on average hospitals complete
the bundle in only half of eligible patients [10]. However, performance
also varies dramatically across hospitals, with a mean compliance of
48.9%, a standard deviation of 19.4% across hospitals, and a range from
0 to 100% compliance [10].
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Although there is widespread agreement about the need to improve
sepsis treatment and outcomes at the national level, the CMS SEP-1 pro-
gram has generated substantial debate [11,12]. SEP-1 is reported as an
“all-or-none” measure, meaning that hospitals are penalized equally
for failing to administer antibiotics, which is strongly associated with
worse outcomes, as they are for failing to obtain blood cultures or mea-
sure a lactate, which are not inherently linked to increased survival
[5,13]. In addition, the sheer number of different data elements required
to track SEP-1 compliance makes the measure unprecedented in com-
plexity. Collecting and reporting SEP-1 data requires extraordinary fi-
nancial and human resources [11,14]. On top of data collection,
improving SEP-1 performance requires additional resources to support
initiatives to improve the identification and early treatment of sepsis,
committees and working groups to coordinate responses across depart-
ments and professions, and dedicated time for individuals to champion
sepsis identification and treatment on the front-lines of care [11]. As we
discovered in a series of interviews with hospital leaders, responding ef-
fectively to the SEP-1 mandate requires a financial investment that is
beyond the reach of many hospitals [11].

These resource constraints may be particularly acute in hospitals
caring for larger numbers of patients from disadvantaged segments of
the population, commonly referred to as “safety-net” hospitals [15].
Safety-net hospitals often have lower nurse staffing ratios and are less
likely to have fully integrated electronic health records (EHRs) [16],
which is significant given the importance of front-line nurses and an in-
tegrated EHR in implementing strategies to recognize and treat sepsis
[11]. Perhaps not surprisingly, patients who are racial or ethnic minori-
ties, or who live in socioeconomically disadvantaged areas, often expe-
rience delays in sepsis treatment and worse outcomes—differences
driven in part by variation in the quality of the hospitals in which they
receive care [17-24]. Because many safety-net hospitals lack the re-
sources needed to respond effectively to SEP-1, the program may fail
to improve, and may in fact exacerbate, existing disparities in sepsis
care and outcomes.

To better understand the potential intersection of sepsis health pol-
icy and disparities in sepsis treatment, we evaluated whether existing
variation in SEP-1 performance was associated with hospital safety-
net status. We looked at safety-net status both in isolation and in the
context of other hospital characteristics related to the availability of re-
sources for sepsis-focused quality improvement, such as membership in
a health system or hospital size.

2. Study data and methods
2.1. Study design and data sources

We performed a cross-sectional analysis using multiple publicly-
available datasets, linked by unique hospital-specific identifiers. First,
we obtained data on hospital performance on the SEP-1 measure from
Medicare's Hospital Compare website, which publicly reports quality
data for hospitals participating in Medicare's Inpatient Quality
Reporting Program (IQRP). The SEP-1 data were reported for the period
from January 1, 2017 to September 30, 2017. Second, we obtained data
on hospital financial case-mix from the Provider Specific File for public
use, which contains information on the proportion of Medicare days
accounted for by patients receiving supplemental security income
(SSI) payments, the proportion of Medicaid days, and total uncompen-
sated care payments. These data were from the October 2018 update.
Third, we obtained data on hospital organizational characteristics from
Medicare's Healthcare Cost Reporting Information System (HCRIS).
We used HCRIS data from 2016, the most recent year that reliable
data were available. Fourth, we used the Medicare Impact File to obtain
information on hospitals’ urban and rural status, as indicated by the US
Bureau. Finally, we obtained data on hospitals' affiliation with health
systems from the Compendium of U.S. Health Systems 2016, published
by the Agency for Healthcare Research and Quality (AHRQ) as part of

the Comparative Health Systems Performance (CHSP) initiative. This
dataset contains curated information on U.S. health care delivery sys-
tems, including whether a hospital is affiliated with a health system
[25].

We included hospitals in the United States and the District of Colum-
bia that were short-stay, general, acute care-hospitals. We excluded all
other hospitals including VA hospitals, specialty hospitals, and critical
access hospitals because they are not required to participate in the
IQRP and report SEP-1 data. We also excluded hospitals with data in
Hospital Compare but not HCRIS.

2.2. Variables

Using these datasets we identified four sets of variables: hospital
performance on the SEP-1 measure from Hospital Compare, hospital
safety-net status from the Medicare Provider Specific File, general hos-
pital characteristics from HCRIS, and health system affiliation from
AHRQ.

2.2.1. SEP-1 performance

The Hospital Compare data contain the percent compliance with the
SEP-1 measure, as reported by hospitals. This measure is reported in an
“all-or-none” fashion, so compliance represents the number of patients
with severe sepsis or septic shock who received all required bundle el-
ements, divided by the number of eligible patients. The dataset also in-
cludes the number of eligible patients reported by the hospital to CMS;
this number approximates but does not equal total case volume, be-
cause hospitals caring for large numbers of patients with sepsis are
allowed to report data on a subsample of eligible patients.

2.2.2. Safety-net status

Using data from the Medicare Provider Specific File, we divided hos-
pitals into quartiles based on the proportion of Medicare days occupied
by patients receiving SSI payments. We designated hospitals in the top
quartile as “high SSI” safety-net hospitals, creating safety-net indicator
variable based on SSI payments. We expected this indicator to capture
hospitals caring for a disproportionate number of economically disad-
vantaged patients, as characterized in the Institute of Medicine's defini-
tion of safety-net hospitals [15].

2.2.3. Other hospital characteristics

Using 2016 HCRIS data, we categorized hospitals according to own-
ership (nonprofit, for-profit, public/government), teaching status using
the resident-to-bed ratio (major teaching if ratio 0.2 or greater), and
hospital bed totals (greater or <100 beds), as performed previously
[26,27]. The Medicare Impact File contains a categorical variable for
urban/rural status, which we used to create a rural indicator variable.

2.2.4. Health system affiliation

AHRQ's Compendium of U.S. Health Systems includes data combined
from 2015 and 2016 to identify hospitals that are affiliated with at least
one other hospital or physician group under a shared ownership ar-
rangement. We created a variable for health system affiliation indicating
whether a hospital that reported SEP-1 data could be linked to a health
system in the AHRQ Compendium of Health Systems hospital linkage
file.

2.3. Analysis

We characterized overall differences in SEP-1 performance, hospital
characteristics, and health system affiliation between safety-net and
non-safety-net hospitals using standard summary statistics.

To determine whether safety-net status was associated with SEP-1
performance, we fit a hierarchical linear regression model, accounting
for clustering of hospitals at the state level. SEP-1 performance was
the continuous dependent variable of interest. First, we fit a model
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with safety-net status as the primary independent variable of interest,
without covariate adjustment. Second, we fit the same model with co-
variates adjusting for SEP-1 reported case volume (as cubic splines),
health system affiliation, major teaching status, hospital ownership,
hospital size, and rurality, because these variables were potential con-
founders. They are often associated with safety-net status and previ-
ously shown to predict SEP-1 performance [10,16,18]. We assessed
the fit of these hierarchical models using the Pearson correlation be-
tween the fitted values and the observed values, akin to the r-squared
statistic for simple linear regression.

To understand whether hospital characteristics moderate the rela-
tionship between safety-net status and health system performance,
we fit the same unadjusted and adjusted models with an interaction
term between safety-net status and variables that we hypothesized
could be related to resources available for sepsis quality improvement
in safety-net hospitals: health system affiliation, hospital size, owner-
ship, teaching status, and rurality. The significance test for the interac-
tion terms indicates whether the difference in the effect of safety-net
status varies according to hospital characteristics.

We used linear combinations of model parameters to determine the
difference in SEP-1 performance between safety-net and non-safety-net
hospitals by subgroups of hospital characteristics. To visually represent
the relationship between safety-net status (as related to SSI payments)
and SEP-1 performance, we replaced the binary safety-net indicator
with a hospital's SSI ratio using cubic terms. We then used
postestimation margins to create graphs.

2.3.1. Sensitivity analyses

We performed sensitivity analyses using two alternative definitions
of safety-net hospitals. First, we divided hospitals into quartiles using
the proportion of total inpatient days occupied by patients insured by
Medicaid, creating a Medicaid safety-net indicator for those in the top
quartile. Second, we repeated this process using uncompensated care
payments, creating an Uncompensated Care safety-net indicator. For
this analysis, we assumed hospitals with no reported uncompensated
care payments to be outside the top quartile and therefore non-safety-
net hospitals. We then repeated all other aspects of the primary analysis
using the Medicaid and Uncompensated Care safety-net indicators.

We also performed a sensitivity analysis using a different definition
for health system affiliation. Whereas the primary definition from AHRQ
includes any shared ownership between at least one physician practice
and one acute care hospital, our hypothesis was that health system affil-
iation might moderate the relationship between safety-net status and
SEP-1 compliance based on economies of scale for quality improvement
resources. Consequently, we created an ordinal variable categorizing
hospitals into one of three groups: “stand-alone” acute care hospitals
(those unaffiliated with a health system or in a health system containing
only one acute care hospital); hospitals in small health systems with
2-4 acute care hospitals; and hospitals in larger health systems with 5
or more acute care hospitals.

We conducted all analyses using Stata version 15.1 (StataCorp, Col-
lege Station, TX). This research was reviewed with the University of
Pittsburgh Human Research Protection Office and determined not to
represent human subjects research because it uses only publicly-
available hospital-level data.

3. Study results

We identified 2827 general, short-stay, acute-care hospitals in the
United States that reported data for the SEP-1 measure and had HCRIS
data on hospital characteristics. There were systematic differences in
hospital characteristics between safety-net and non-safety-net hospi-
tals (Table 1). Safety-net hospitals were less likely to be affiliated with
health systems than non-safety-net hospitals and were more likely to
be larger teaching hospitals with public or government ownership.

Table 1
Hospital characteristics.
Non-safety-net  Safety-net p-Value
hospitals hospitals
2124 703
SEP-1% Compliance, 49.6 (18.6) 483 (204) 0.12
mean (SD)
SSI Percent, median 5.515 (3.71, 14.05 <0.001
(IQR) 7.42) (11.65,19.7)

SEP-1 Case volume,
median (IQR)

89 (61,136) 85 (56,123) 0.003

Health system Not in health 309 (14.5%) 162 (23.0%) <0.001
affiliation system

In health 1815 (85.5%) 541 (77.0%)
system

Hospital ownership Non-profit 1469 (69.2%) 347 (49.4%) <0.001
For-profit 403 (19.0%) 201 (28.6%)
Public/Gov't 252 (11.9%) 155 (22.0%)

Teaching status Not major 1890 (89.0%) 524 (74.5%) <0.001
teaching
Major 234 (11.0%) 179 (25.5%)
teaching

Hospital size 100 or more 1457 (68.6%) 536 (76.2%) <0.001
beds
Fewer than 667 (31.4%) 167 (23.8%)
100 beds

Urban/Rural Urban 1640 (77.2%) 526 (74.8%) 0.19
Rural 484 (22.8%) 177 (25.2%)

SSI = social security income.

Safety-net hospitals are those in the top quartile of hospitals based on proportion of Medi-
care patients receiving SSI payments.

P-values from t-test for SEP-1 compliance; Kruskal-Wallis test for SSI percent and case vol-
ume; and Chi-squared test for categorical variables.

In an unadjusted analysis, there was a small but statistically signifi-
cant difference in SEP-1 performance in safety-net hospitals compared
to non-safety-net hospitals (difference 2.7%, 95% Cl —4.4%-—1.0%, p <
.01); this difference persisted after adjusting for multiple observed hos-
pital characteristics (Table 2). In adjusted models including an interac-
tion between safety-net status and hospital characteristics, the effect
of safety-net status was most notable in hospitals not affiliated with
health systems and in smaller hospitals (Table 2). Fig. 1 displays the
graphical relationship between a hospital's SSI ratio and adjusted SEP-
1 performance, by subgroups of hospital size and health system
affiliation.

The online supplementary material provides full details of
several sensitivity analyses. In analyses using Medicaid proportions
(eTables 2-4) and uncompensated care payments (eTables 5-7) to de-
fine safety-net status, safety-net status was consistently associated with
lower SEP-1 performance; these results are summarized in Table 3. The
effect modification from hospital characteristics was less consistent
across these different safety-net definitions, owing in part to wide con-
fidence intervals (eTables 3 and 6). In a sensitivity analysis using an or-
dinal definition for health system affiliation based on the number of
affiliated hospitals (eTables 8-11), the mitigating effect of health system
affiliation was most notable in safety-net hospitals affiliated with larger
health systems.

4. Discussion

In a national study linking multiple publicly-available data sources,
we found that hospital performance on Medicare's SEP-1 quality mea-
sure was lower in safety-net hospitals, though the overall differences
were small. This finding was similar regardless of how we defined
safety-net hospitals: as hospitals caring for a larger number of low-
income patients, hospitals with large Medicaid populations, or as hospi-
tals providing higher amounts of uncompensated care. This association
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Table 2

Adjusted association between safety-net status and SEP-1 performance overall and in hospital subgroups.

Non-safety-net hospitals

Safety-net hospitals

Difference in SEP-1 in safety-net P for difference  95% CI for difference

All hospitals 49.2% 46.9%
Health system affiliation  Not in health system  49.9% 43.0%
In health system 49.1% 47.9%
Hospital ownership Non-profit 47.1% 46.2%
For-profit 57.2% 54.6%
Public/Gov't 46.7% 40.9%
Teaching status Not major teaching 50.0% 47.4%
Major teaching 44.1% 43.1%
Hospital size 100 or more beds 47.9% 46.7%
Fewer than 100 beds 52.1% 46.8%
Urban/Rural Urban 48.8% 46.6%
Rural 50.4% 47.8%

—2.3% <0.01 —4.0%-—0.6%
—6.8% <0.001 —10.4%-—3.3%
—1.1% 0.23 —3.0%-0.7%

P for interaction <0.01

—0.9% 0.40 —3.2%-1.3%
—2.6% 0.10 —5.7%-0.5%
—5.8% <0.01 —9.5%-—2.1%
P for interaction = 0.08

—2.6% <0.01 —4.5%-—0.7%
—1.0% 0.60 —4.6%-2.6%

P for interaction = 0.42

—1.2% 0.22 —3.2%-0.7%
—5.3% <0.01 —8.5%-—2.1%
P for interaction = 0.03

—2.2% 0.03 —4.2%-—0.2%
—2.5% 0.12 —5.8%-0.7%

P for interaction = 0.85

Results from linear regression models with state random intercept and fixed effects for safety-net status, health system affiliation, SEP-1 case volume, bed size, ownership, teaching status,

and rurality.

was driven largely by lower SEP-1 performance in safety-net hospitals
not affiliated with large health systems, though this interaction varied
according to the specific definition of a safety-net hospital.

Lower SEP-1 performance in safety-net hospitals provides insight
into existing disparities in sepsis outcomes, adding a system-wide and
mechanistic perspective to a growing body of literature documenting
racial and socioeconomic disparities in sepsis treatment and outcomes.
Multiple studies, most of which are based on local or regional data, re-
port delays in sepsis care and worse sepsis outcomes across geographic,
socioeconomic, and racial demographic factors [17-21,28]. However,
the between-hospital differences tend to be more prominent than the
within-hospital differences, suggesting that many observed disparities
exist because members of underserved groups tend to receive care at
different hospitals, and these hospitals provide overall lower-quality
care than hospitals serving predominantly groups with high socio-
economic status. Our findings suggest that socioeconomic differences
in sepsis outcomes may be due to lower quality care in safety-net hospi-
tals, and that disparities observed at a local and regional level extend
nationwide.

The fact that resource constraints in safety-net hospitals may con-
tribute to lower quality sepsis care exposes an inherent tension in
policy-based approaches to sepsis performance improvement. From a
policy perspective it is undesirable to hold safety-net hospitals to a
lower quality standard, implicitly or explicitly accepting a status quo
in which socioeconomically disadvantaged individuals experience
worse sepsis outcomes. At the same time, policy makers should avoid
structuring sepsis performance measurement programs in ways that
disproportionately penalize already resource-strapped safety-net hos-
pitals, which could in turn exacerbate existing health disparities. For ex-
ample, policy makers can ease under-performing hospitals into sepsis
performance improvement programs by employing a pay-for-
reporting period that only penalizes hospitals that fail to measure and
report data, as has been the case with the initial phases of SEP-1.
When a program eventually transitions into a pay-for-performance
phase, financial penalties could be based on relative improvements in
sepsis performance, rather than simply whether hospitals meet abso-
lute performance thresholds [29,30]. Alternatively, as will be the case
under the 21st Century Cures Act, policy makers can set performance
benchmarks stratified by markers of social risk, thereby comparing
safety-net hospitals to other safety-net hospitals that theoretically
have similar financial characteristics [31]. Such an approach may strike
a balance between incentivizing hospitals to improve quality and

avoiding burdensome penalties for vulnerable under-performing
hospitals.

Our finding of an interaction between safety-net status and hospital
characteristics also points to potential strategies to improve sepsis care
in safety-net hospitals. Hospitals outside health systems, representing a
substantial minority of both safety-net and non-safety hospitals, are
particularly vulnerable to financial pressures that may affect resources
available for quality improvement and other initiatives [32]. Prior qual-
itative work also suggests that isolated, small hospitals with fewer re-
sources struggled to respond to SEP-1. Larger hospitals and those
affiliated with health systems may leverage economies of scale and
system-wide assets to support resource-intensive sepsis performance
improvement efforts, including investments in data collection and
reporting infrastructure, implementation of integrated electronic health
records, and automated electronic tools for sepsis screening and early
treatment [11]. Our current findings provide quantitative validation of
these hypotheses in safety-net hospitals. Prior studies from the Surviv-
ing Sepsis Campaign indicate that collaborative sepsis quality improve-
ment initiatives promote compliance with evidence-based guidelines
and may improve sepsis outcomes [6,33]. Leveraging shared resources
and economies of scale may thereby mitigate some of the detrimental
effects of financial constraints in safety-net hospitals.

Moving forward, policy makers can help reduce disparities in sepsis
care and outcomes in several ways. First, we should pair sepsis perfor-
mance measurement programs with initiatives that promote sharing
of sepsis quality improvement resources and strategies across hospitals
and health systems in ways that mitigate local resource limitations.
These efforts must not simply attempt to regionalize sepsis care by mov-
ing patients from high- to low-performing hospitals [34], but should in-
stead work to disseminate best practices from top-performing hospitals
to other hospitals in the same region. At the same time, simplifying the
SEP-1 measure to allow hospitals to focus on the processes of care most
closely linked to better outcomes—such as early sepsis diagnosis and
prompt administration of antibiotics—might allow safety-net hospitals
to deploy their limited resources more efficiently. In addition, providing
more granular feedback to hospitals on the reasons for SEP-1 failures—
rather than reporting data in an “all-or-none” fashion—could facilitate
more targeted resource investment.

Our work has several limitations that merit additional consideration.
First, the SEP-1 data are self-reported by hospitals and have not under-
gone external validation, creating the possibility of inaccuracies.
However, disparities in sepsis treatment and outcomes are well-
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Fig. 1. SEP-1 compliance is lower in hospitals caring for greater numbers of
socioeconomically disadvantaged patients. SSI Percent is the proportion of a hospital's
Medicare patients who also receive social security income payments. The relationship
between socioeconomic factors and SEP-1 compliance is particularly evident in hospitals
not affiliated with health systems and in smaller hospitals. Vertical line represents cutoff
between 3rd and 4th quartiles of SSI indicator. Hospitals to the right of the vertical line
are designated as safety-net hospitals in the categorical analysis. Results adjusted for
hospital SEP-1 case volume, bed size, ownership, teaching status, and rurality.
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documented in other studies using different data sources, which sug-
gests our findings are not an artifact of the SEP-1 data. Second, we iden-
tified safety-net hospitals using socioeconomic factors, which captures
one domain of what represents a safety-net hospital. Other approaches,
which include the proportion of a hospital's discharges broken down by
racial demographics, require patient-level data [17,18]. The only na-
tional dataset that could address this issue is all-payer Medicare data,
which are unfortunately not yet available in years that overlap with
the SEP-1 data. Ultimately, our findings were relatively consistent across
several definitions of a safety-net hospital. Third, we used the definition
of health systems provided by AHRQ's Compendium of Health Systems,
which represents a single construct of a “health system,” and it is possi-
ble that the observed interaction between safety-net status and health
system affiliation would vary using other health system definitions.
However, our sensitivity analysis suggests that the moderating effect
of health system affiliation is most notable in hospitals affiliated with
a greater number of hospitals, which supports our conceptual model
of economies of scale and shared resources in sepsis quality improve-
ment. Finally, because the SEP-1 data are from 2017, and national
patient-level data are not yet available for that timeframe, we are un-
able to evaluate whether the observed differences in SEP-1 compliance
are connected to variation in patient-centered outcomes. We observed
differences in SEP-1 compliance in safety-net hospitals that were statis-
tically significant but small in magnitude, and it is unclear whether they
would translate into or fully explain concomitant differences in patient
outcomes. Early data from limited hospital samples raise the possibility
that SEP-1 compliance may not improve survival [35]; this is a critical
area for future research and evaluation of the SEP-1 policy.

In a national hospital-level analysis of the first publicly-reported
data on Medicare's SEP-1 sepsis quality measure, we found that SEP-1
performance was lower in safety-net hospitals. This association was
driven by lower performance in safety-net hospitals not affiliated with
health systems. Our findings suggest that resource limitations in iso-
lated safety-net hospitals may contribute to variation in sepsis treat-
ment and outcomes. Future work should explore ways to improve
care in vulnerable hospitals, and how SEP-1 performance affects
patient-centered outcomes across the health system.
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Adjusted association between safety-net status and SEP-1 performance overall and by health system affiliation, with varying definitions of safety-net hospitals.

Non-safety-net hospitals

Safety-net hospitals

Difference in SEP-1 in safety-net P for difference  95% CI for difference

Using SSI proportion to define safety-net status

All hospitals 49.2% 46.9%
Health system affiliation ~Not in health system 49.9% 43.0%
In health system 49.1% 47.9%

Using Medicaid proportion to define safety-net status

All hospitals 49.5% 46.1%
Health system affiliation ~Not in health system 49.5% 43.0%
In health system 49.5% 46.7%

Using uncompensated care payments to define safety-net status

All hospitals 49.4% 45.9%
Health system affiliation Not in health system 49.2% 43.1%
In health system 49.4% 46.6%

—2.3% <0.01 —4.0%-—0.6%
—6.8% <0.001 —10.4%-—3.3%
—1.1% 0.23 —3.0%-0.7%

P for interaction <0.01

—3.4% <0.001 —5.1%-—1.7%
—6.4% <0.001 —10.2%-—2.7%
—2.8% <0.01 —4.6%-—0.9%
P for interaction = 0.07

—3.4% <0.001 —5.2%-—1.7%
—6.1% <0.01 —9.9%-—2.3%
—2.9% <0.01 —4.8%-—1.0%

P for interaction = 0.12
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j,jcrc.2019.08.009.
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